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The measurement of the oxygen consumption in the neonatal period has been described by several authors [l, 2, 3, 9, 10, 13] . In earlier reports we have described the methodology of the continuous measurement of oxygen consumption and our first results in newborns [7, 11, 12] . The novel feature of our investigations is its application. While NEUHOF [8] was able to demonstrate the clinical usefulness of measuring oxygen consumption for early diagnosis and management of adult patients in shock, we wished to assess the usefulness of measuring oxygen consumption äs a parameter to be monitored in the newborn. The continuous registration of oxygen uptake offers a good assessment of the total oxydative metabolism and thus gives an overall assessment of the vital functions of the organism.
Methods
We adopted for the use in newborn and premature infants the apparatus developed by NEUHOF [8] for continuous measurement of oxygen consumption in adult patients in shock. The methodology and their apparatus have been described elsewhere [7) . The infants were cared for after birth in the usual fashion and are positioned with the head under a plastic hood through which by means of a pump a constant air flow of 5-6 l/min is being suctioned. The flow is regulated so that the ambient temperature in the hood is in the ränge of 30.5 9 -30.9 0 C. In our initial experiment we determined the influence of various rates of flow on the oxygen consumption. It was seen that characteristics of the flow under the hoocPhad no recognizable negative influence on the oxygen cgnsumption with the flow rates utilized. The relative humidity in the air varied between 50% and 100%. We corrected partiaUy the volumes which were suctioned out to an air humidity of 75%. The oxygen difference between the air entering the hood and that being suctioned out was measured continuously with the Oxytest apparatus and was recorded graphically. The results were corrected to STPD (Standard, temperature, pressure, dry) conditions. The principle of the measurement is based on the high magnetic susceptibility of oxygen which is much larger than that of most other gases. The gas to be measured from the hood and the control gas from the ambient air surrounding the hood are suctioned s two partial streams into two chambers in the Oxytest apparatus. There they are exposed to an inhomogeneous magnetic field. Because of the magnetic characteristics of oxygen a pressure difference in the two chambers is generated if there is a differential oxygen concentration. This is indicated by a differential pressure gauge. Simultaneously, the respiratory and heart rates were continuously measured. A thermistor probe which was inserted at least 8 cm into the infant's rectum [6] registered the rectal temperature. The studies were done in a warming bed, the temperature of which was regulated at 37° C. Immediately after the birth an umbilical venous catheter was placed in order to obtain samples for blood gas analysis. The results of this study will be reported elsewhere.
Curriculum vitae

Material
We examined 32 newborns who had been born spontaneously after a normal pregnancy. The mean birth weight was 3343 ± 399 grams. Blood gas analyses yielded normal values. Both variables do not follow a normal distribution. Fig. 2 depicts the medians and ranges of the simultaneously obtained measurements of oxygen consumption, rectal temperature, respiratory rate and heart rate during the first two hours after birth. The oxygen consumption falls from the beginning of the observation until the 120th minute. Respiratory and heart rates show a similar course. The rectal temperature rises during the observation. case remains constant at 36.6° C. After the 60th postpartum minute a correlation between oxygen consumption and heart rate can be recognized in the infants examined. The correlation co-efficients from this point on are significantly different from zero (Tab. I).
Results
Tab. I. KENDALL rank correlation. The Table contains the correlation co-efficient , the transformed value z and the probability factor p the correlation is between oxygen consumption and heart rate. gen consumption because the tests for parallelity of the regression curve yields a non-significant Fvalue (Fig. 4) At all times during the observatiori period there is a positive correlation between heart rate and oxy-4 5 6 7 8 ml/kg min Fig. 4 . Heart rate äs a function of oxygen consumption, regression equation: y = 98.09 + 5.68 oxygen. y = 98.09 i-5.68 ml 0 2 . There is no correlation between respiratory rate and oxygen consumption in the first two hours after birth; similarily there is no correlation between rectal temperature and oxygen consumption.
Discussion
The thermal regulation of the newborn has a significant influence on the oxygen consumption äs has been shown by BRÜCK äs well äs PRIBYLOVA etal. in several studies [2, 3, 4, 9, 10] with varying ambient temperatures. In our studies we have maintained an ambient temperature of 30.5° to 30.9° C with a stable delivery room environment. A comparison of our results with those in the literature [3, 5, 10, 13] is difficult because the results were obtained during various ages of the newborn and by different methods (Tab. II). Our studies aim to achieve a good reproducibility of the results in order to demonstrate the simplicity and clinical usefulness of the continuous measurement of oxygen consumption. The calibration of the apparatus is simple and offers great accuracy because of the strict linearity of the registration [7] . In the first two hours after birth 26 of 32 infants examined demonstrated a nearly linear correlation between their oxygen consumption and time. Mostly probably multiple factors cause this arithmetical interrelation. This may explain that the approximate linear function is not apparent in some infants. The initial high oxygen consumption has its origin in the adaptive processes of the newborn for the new environment. The respiratory rate does not relate to the oxygen consumption. This may be explained by the irregulär respiration of the newborn in the first two hours after birth. The rectal temperature is 36.5° C after 45 minutes and rises to 37.2°C towards the end of the observation. This temperature gradient 5s within the ränge of thermal neutrality for mature infants. At all times sampled, we registered a positive dependence of the heart rate from the oxygen consumption. After the 60th minute there is a correlation between heart rate and oxygen consumption. This interrelation between oxygen consumption and one of the most important variables in the circulatory feedback System in the first two hours after birth, i.e. the heart rate, is of great importance for the monitoring of newborns. 
Summary
A report is made on the continuous registration of oxygen consumption, heart rate, respiratory rate and rectal temperature in 32 neonates during the first two hours of life. A short account of the registration technique is given. A comparative study shows, that oxygen consumption, heart rate and respiratory rate fall during the period of observation, whereas the rectal temperature rises. 26 out of the 32 neonates demonstrated a approximately linear fall of each of the oxygen consumption values during the period of observation. There is a similar relationship, which is statistically verified, between the oxygen uptake and heart rate. Oxygen consumption and heart rate can be correlated with each other after the first 60 minutes of life. This close and diiect relationship between the oxygen consumption and the heart rate! an important parameter of the heart and circulatory System, Stresses clearly the importance of the continuous registration of oxygen consumption for monitoring the general condition of the neonate. A change from this Situation means a risk for the neonate which must be clarifled by blood-gas analysis. A continuous registration of oxygen uptake for the surveillance of the neonate inclüdes numerous vital functions and appears to be a more suitable parameter than single parameters which include only partial functions. The application of the method is simple and safe for the infant.
Keywords: heart rate, neonate, oxygen consumption, rectal temperature, respiratory rate, surveillance of the neonate. 
